When laboratory study of some molecule is not available, one may plan to use data obtained from Quantum Chemistry software, such as GAUSSIAN, MOLPRO, NWCHEM, etc. For our investigation of cosmic molecules, we need reliable data for rotational and centrifugal distortion constants. For some molecules, we have obtained these data with the help of Quantum Chemistry software GAUSSIAN and compared them with those obtained from the laboratory studies. We have found that in some cases, the two sets of data are very close to each other whereas in some cases, they differ very much. As the laboratory measurements provide the most reliable data, one
Introduction
In a cosmic object having molecules, kinetic temperature in general is very low; few tens of Kelvin. Thus, one is concerned with the rotational levels in the ground vibrational state and ground electronic state. The rotational and centrifugal distortion constants, electric dipole moment can be used for calculation of energies of rotational levels and radiative transition probabilities (Einstein A-coefficients) for radiative transitions between the levels. We have investigated some molecules where laboratory data are available and for the same molecules we have obtained the data with the help of GAUSSIAN also. We have found that for some molecules, the two sets of data are in good agreement whereas for some molecules, they differ very much. As the laboratory data are the most reliable, one would like to use the GAUSSIAN data only in absence of the laboratory data. Thus, an obvious question arises how to decide the reliability of GAUSSIAN data. We are aware of the fact that the frequencies of spectral lines obtained from the GAUSSIAN data are not as accurate as required by the astronomers. However, the GAUSSIAN data can play important role in getting qualitative results about a molecule. We could not succeed in running the CCSD and CCSD (T) methods for the GAUSSIAN, as the computer program broke down each time during the execution. Therefore, we have employed the functional B3LYP method, i.e., Becke's three parameter exchange function B 3 (Becke 1 ) with Lee, Yang and Parr's gradient corrected exchangecorrelation functional. 2
Investigation
In the present discussion, we have considered the following molecules following sections.-to be deleted.
Cyclopropenone
Guillemin et al., 3 have recorded spectrum of cyclopropenone (c-C 3 H 2 O) and have derived rotational and centrifugal distortion constants for Watson's rotational operator written in I r representation and -to be deleted with A-type reduction, given in Table 1 (column  2) . Sharma et al. 4 have optimized the cyclopropenone with the help of GAUSSIAN 2009 Frisch et al. 5 using B3LYP method and cc-pVDZ basis set. The values are given in Table 1 (column 3) . The two sets of data are in good agreement. The deviations of rotational constants A, B and C, with respect to their experimental values are 0.46%, 1.18% and 0.90%, respectively. 
Titanium dihydride
Inspired with good agreement between two sets of data for c-C 3 H 2 O, Sharma et al., 6 decided to go for the investigation of titanium dihydride (TiH 2 ) for which laboratory data are not available. They 6 have optimized the molecule TiH 2 with the help of GAUSSIAN 2009 Frisch et al., 5 where B3LYP method and cc-pVTZ basis set are used. The rotational and centrifugal distortion constants obtained for Watson's rotational operator written in I r representation and -to be deleted with A-type reduction are given in Table 2 . The outcome of the investigation is very exciting. 
Ethylene oxide
Pan et al. 7 recorded spectrum of ethylene oxide (c-C 2 H 4 O) and have derived rotational and centrifugal distortion constants for Watson's rotational operator written in I r representation and -to be deleted with A-type reduction, given in Table 3 (column 2). Sharma et al. 8 have optimized the ethylene oxide with the help of GAUSSIAN 2009 Frisch et al. 5 bf using B3LYP method and cc-pVDZ basis set. The values of data are given in Table 3 (column 3). The two sets of data are in good agreement. The deviations of rotational constants A, B and C, with respect to their experimental values are -0.79%, -0.58% and -0.70%, respectively. It again provided us a confidence about our investigation of TiH 2 Sharma et al. 6 Vinylidene Inspired with good agreement between two sets of data for c-C 3 H 2 O and for c-C 2 H 4 O, we decided to go for the investigation of vinylidene (H 2 CC) for which also laboratory data are not available. bf Sharma et al. 9 have optimized the molecule H 2 CC with the help of GAUSSIAN 2009 Frisch et al. 5 employing the B3LYP method in conjunction with four basis sets, cc-pVTZ, aug-cc-pVDZ, aug-cc-pVTZ and aug-cc-pVQZ. The resulting rotational and centrifugal distortion constants for Watson's rotational operator written in I r representation and -to be deleted with S-type reduction are given in Table 4 . There is good agreement between the data obtained from different basis sets.
Silanone
Bailleux et al. 10 have recorded spectrum of silanone (H 2 SiO) and derived rotational and centrifugal distortion constants for Watson's rotational operator written in I r representation and -to be deleted with A-type reduction, given in Table 5 (column 2). Sharma et al. 11 have optimized the molecule H 2 SiO with the help of GAUSSIAN 2009 Frisch et al. 5 bf employing B3LYP method in conjunction with three basis sets, aug-cc-pVDZ, aug-cc-pVTZ and aug-cc-pVQZ. The values are given in Table 5 (columns 3-5). There is very good agreement between the four sets of data. The deviations of rotational constants A, B and C obtained for the basis set aug-cc-pVQZ, with respect to their experimental values are 0.24%, 0.53% and 0.18%, respectively.
cis-Formic acid
Winnerwisser et al. 12 have recorded spectrum of cis-Formic acid (cis-HCOOH) and derived rotational and centrifugal distortion constants for Watson's rotational operator written in I r representation and -to be deleted with A-type reduction, given in Table 6 (column 2). Sharma et al. 13 have optimized the molecule cis-HCOOH with the help of GAUSSIAN 2009 Frisch et al. 5 bf employing B3LYP method in conjunction with three basis sets, aug-cc-pVDZ, aug-cc-pVTZ and aug-cc-pVQZ. The values are given in Table 6 (columns 3-5). There is very good agreement between the four sets of data. The deviations of rotational constants A, B and C obtained for the basis set aug-cc-pVQZ, with respect to their experimental values are -1.16%, -0.22% and -0.46%, respectively. All these data provided us a encouragement about our investigations of TiH 2 and H 2 CC molecules. 
Disilicon
McCarthy et al. 14 has recorded spectrum of disilicon (Si 2 C) and have derived rotational and centrifugal distortion constants for Watson's rotational operator written in I r representation and -to be deleted with S-type reduction, given in Table 7 (column 2). Sharma et al. 15 have optimized the molecule Si 2 C with the help of GAUSSIAN 2009 Frisch et al. 5 employing the B3LYP method in conjunction with three basis sets, aug-cc-pVDZ, aug-cc-pVTZ and aug-cc-pVQZ. The values are given in Table 7 (columns 3-5). There is large disagreement between the laboratory data and those obtained from GAUSSIAN. The deviations of rotational constants A, B and C obtained for the basis set aug-cc-pVQZ, with respect to their experimental values are -51.89%, 20.23% and 15.28%, respectively. These large deviations perturbed us and lead to a question about the reliability of GAUSSIAN data. 
